Introduction
Gas phase chemistry of metal clusters has recently gained more interest due to the fact that clusters are good models for surfaces and heterogeneous catalysis, they show unique reactivity and properties, and cluster research provides an ideal interface between experimental and theoretical work [1] . The method of LDI, where no matrix is necessary, can be used successfully to generate gas-phase clusters, which, then can be immediately characterised using mass spectrometry [2] [3] [4] [5] [6] .
Phenylcopper, CuC 6 H 5 is the first organocopper compound to be prepared. When immersed in DMSO solution, it exists in a cluster form in an equilibrium mixture of tetramers and trimers [7] . Some clusters of phenylcopper derivatives can also be prepared as solids [8] [9] [10] . Moreover, organocopper compounds, including clusters of phenylcopper, are widely used as reagents in organic synthesis [11] .
Metal complexes with β-diketonates are very common coordination compounds. An example of such compound includes bis(dibenzoylmethane) copper(II) (Cu(dbm) 2 -dbm, a deprotonated molecule of dibenzoylmethane, (Scheme 1) which has many well known derivatives [12] [13] [14] [15] .
Transition metal complexes with β-diketonate have already been investigated by the matrix-assisted laser desorption/ionization (MALDI) [16] and earlier by LDI methods [17] . In this communications, we demonstrate that phenylcopper(I)-containing clusters can be generated in the gas phase from Cu(dbm) 2 + at m/z 858 (for ions containing only 63 Cu isotopes). Many other signals of copper-containing ions are present as evidenced by characteristic isotopic patterns, while some of the copper may have been reduced [18] .
Results and discussion
Careful examination of the mass spectrum led to the conclusion that some of the signals correspond to the phenyl moieties-containing ions, among which the most abundant is [Cu 3 dbm 2 ). Bis(dibenzoylmethane)copper(II) was prepared by reacting methanol solution of dibenzoylmethane (0.01 mole) with 20 cm 3 of a solution prepared by dissolving 0.5 mole of Cu(CH 3 COO) 2 •5H 2 O (laboratory grade) in 500 cm 3 of water followed by the addition of 500 cm 3 of 25% aqueous ammonia. Yield: 98%. The obtained complex was crystallized from toluene.
In order to prepare the target spots, 1 μL of chloroform or acetonitrile solution containing Cu(dbm) 2 was used with concentration of about 0.1 mol dm -3 . After a few minutes at room temperature, the spot was dry and LDI mass spectra were recorded. Smaller concentration of the solution would have prevented the target spots from being properly covered by the analyzed compound and it would have decreased the overall number of cluster ions.
Figure 1. LDI mass spectrum of bis(dibenzoylmethane)copper(II) (Cu(dbm) 2 ). Peaks of ions containing isotopes 63
Cu are assigned according to their compositions (square brackets). Some of the peaks, e.g. at m/z 850, are not interpreted, the origin water containing ions was not rationalized + species is not the only mechanism to form phenylcopper containing clusters. Laser desorption/ ionization, similarly as MALDI, is a complex process and it is reasonable to believe that ion-molecule reactions in the expanding plume, which contain ions, neutrals and free electrons, can be a source of phenylcopper containing clusters.
In our study, the LDI mass spectrum of Cu(dbm) 2 was also recorded in the negative ion mode, which was easier to obtain than the mass spectrum in the positive ion mode. -. MS/MS experiments confirmed the presence of phenylcopper molecule in these ions based on their loss of mass of 140. However, the ions containing two or more phenylcopper molecules were not observed.
CuC 6 H 5 molecules and a Cu + cation. The appearance of other phenyl moieties-containing ions can be interpreted analogously. It should be pointed out that isotopic pattern of each of the ions assigned in Fig. 1 is consistent with a theoretically calculated isotopic pattern of a given elemental composition. Fig. 2 shows a 
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of target spot from the solution containing a mixture of dibenzoylmethane metal complexes, e.g. Cu(dbm) 2 and Zn(dbm) 2 , may lead to the formation of clusters containing two kinds of metal ions, where co-crystallization may play an important role. Furthermore, it will be worthwhile to use dibenzoylmethane differentially substituted in the aromatic rings. Thus, this communication indicates a wide range of possibilities for study of the gas phase organometallic clusters, which can be performed on commercial mass spectrometers.
Conclusions
Preparation of metal complexes with β-diketonates is an easy method and the compounds of this type, including complexes of dibenzoylmethane, have been known for a long time. Therefore, as demonstrated in this communication, metal complexes with dibenzoylmethane can serve as a good source of gas phase phenylmetalcontaining clusters. More comprehensive study (e.g. including various metals) can reveal the ability of different metals to form such organometallic clusters. Preparation 
